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Fig. 1 Monthly changes of air temperature and precipitation in research area
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Table 1 The description of treatments

AEFR Treatment

f#i  Description

R GEBAE(CT G4 AE , BHE

Conventional tillage Traditional tillage

SN LGB A AR AT 2

No-tillage No tillage.no coverage with any debris
T AT 72 15 (SMD

Straw-mulching

i [ 7 55 (PMD

Plasti Ichi )
astic muiching tween the plastic

FEAF RS 0 B 35 . R H iR 5 500 kg » hm ™2
Traditional tillage,straw mulching,straw coverage with 5 500 kg « hm 2

b SR Tl JR) A B e LT R ) A

Ploughing and laying plastic mulch, turns the soil surrounding the plastic, then planting be-

TEZE PN B B85 T IR BT S5 4 A 28 ko) BV AN B BTk 5 — A BT 4k

L 28 M B 55 (RPMD

Ridging and plastic mulching

both sides of ridge

Z ][] #E 100 em, 28/ 30 cm
Planting on both sides of ridge, then mulching on the entire ridge, no coverage on furrow;
space between neighboring ridge top midlines 100 cm, ridge height 30 cm, planting crops on
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Different capital letters mean the significant difference between different treatments in non-rhizosphere soil; different lowercase let-

ters mean the significant difference between different treatments in rhizosphere soil, respectively. The significant levels is 0. 05, the same
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Fig.2 Mass fractions of soil microbial carbon and nitrogen biomass in rhizosphere

and non-rhizosphere soil under different tillage treatments
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Fig.3 Soil enzyme activity in the rhizosphere and non-
rhizosphere soils under different tillage treatments
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Table 2 Mass fraction of nutrient and pH in rhizosphere and non-rhizosphere soils under different tillage treatments

W iy 28/ (g kg D) %ﬁ?&?_/jl EH?:S?EKI ﬁmﬁ%{
Trcatmc:‘nt P(:sitliLon Total <Amr§I;1(£{rium) (mffi‘trlzgt{e ’ <gi).rkagnic) pH
nitrogen . . g
nitrogen nitrogen carbon
CT MR PR Rhizosphere 0.47+0.04 b 3.2140.28 ¢ 1.9940.11 ¢ 3.7840.23 b 8.224+0.02 a
JEAMR BR Non-rhizosphere 0.444+0.02 B 2.6840.15 C 1.74+0.03 A 3.2440.08 B 8.3240.01 A
NT M Pr Rhizosphere 0.5140.03 ab 4.504+0.39 b 2.2840.09 be 4.104+0.13 b 8.16=40.03 be
JEMR PR Non-rhizosphere 0.46+0.00 B 3.2140.24 BC  1.974+0.16 A 3.44+0.11 AB 8.29+0.03 AB
SM PR Rhizosphere 0.6240.04 a 5.547+0.27 a 2.847+0.30 ab 4,7140.07 a 8.1340.01 ¢
JEMR PR Non-rhizosphere 0.55+0.04 A 3.8940.36 A 1.9940.43 A 3.9140.15 AB  8.26+0.04 AB
PM PR Rhizosphere 0.4840.05 b 4.4440.16 b 2.3470. 33 be 4.0640.18 b 8.2040.01 ab
MR PR Non-rhizosphere 0.454+0.01 B 3.4240.10 AB  1.93+0.21 A 3.8240.50 AB 8.27=+0.01 AB
RPM MR BR Rhizosphere 0.647+0.05 a 4.75+0.22 ab 3.26+0.07 a 4.7240.20 a 8.047+0.02 d
AEAR PR Non-rhizosphere 0.54+0.03 A 3.9540.10 A 2.2540.18 A 4.214+0.12 A 8.2140.04 B
%3 TAMELETLHERSNEER
Table 3 Enrichment rate of soil nutrient under different tillage treatments %
i A B A A A A HLBR
Treatment Total nitrogen Ammonium nitrogen Nitrate nitrogen Organic carbon
CT 6. 86 19. 68 14. 68 16. 70
NT 10. 81 40. 19 16.01 19. 10
SM 12. 84 42.39 42. 64 20. 46
PM 5.52 29.99 21.43 20. 46
RPM 16. 90 20. 39 45.06 12.05
2.4 REEMIFERBFBIERS HMEVERBEY SOC.NH,/ -N [a] ¥ £7 75 1 35 s 3 A5G
iE] fy 48 5K 1
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W35 pH [ 477 W 2 ol b 2 R G 5 [R] 28, 2
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) A7 7F 3 s i 3 IE AR G (H 3 5 pH R #F
FEM B A5G TN 5 NH, -N.NO; -N, MBN
GIBUE R AN AR N ]
pH [ 7 76 M 8 3% i AH 56, X T 3R AR br + 580
& ,.S0C 5 MBC [d], TN 5 BB % NH, -N [d]
Il WO E M &, i pH 5 TN,

3 i
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e W Y — R R R
ML — 550 A Ry 1 18 3% 50 06 36 5 T8 5% 1) v 1)
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BRI AR K 6 65 3% W J5 A9 B 6 1 iy 2 o 2 v
PrEE A A R YRR (MBO) #l
+ A Y B R (MBN) R 3 A B
B RAE, Rt 2 A WLk R8s RN F AR
WAL B A 4w B A 9T 2 0T AR B 4 g
Z B MR (5 K, T AR AR AR T 43 I A ik
IRAL G W AR B 5 A= W B = 2 B IR R RE R R
AR B o DX v 1) - B AR A T T8 B LA R
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Table 4 Correlation analysis between soil nutrients, microbial biomass and enzyme

activities in rhizosphere and non-rhizosphere soils

T H MAEY R ARy AR RS i il SR MEER ESE AR oH
Item MBC MBN Catalase  Invertase  Urease TN  NO3-N NHf-N  SOC
W e MBC 1 0.768* 0. 460" 0.593** 0.060  0.338 0.594** 0.190 0.521* —0.508*
WA % MBN 0.387 1 0.472% 0.539* 0.073  0.68270.634** 0.333 0.666" “—0.754" "
i AL E [ Catalase 0.245 —0. 063 1 0.817" " 0.297  0.472” 0.668"* 0.788" *0.606" * —0.626"*
HERERE Invertase 0.202  0.441 0. 364 1 0.393  0.402 0.675"* 0.717"%0.514* —0.639*"
kA Urease 0.462* 0.410 0.075 0.117 1 0.139 0.302 0.143  0.057 —0.506*
2% TN 0.351 0.330 0.459* 0.616" " 0.347 1 0. 489 0.457* 0.531% —0.590**
A% NO; -N 0.239  0.350 0.024 0.243 0.125  0.147 1 0.442  0.510* —0.687""*
A% NHy -N 0.386 0.165 0.744**  0.381 0.142 0.720*70. 064 1 0.542* —0.398
A LB SOC 0.626*70. 114 0. 306 0. 285 0.327  0.501" 0.287 0.559" 1 —0.542"
pH —0.314 —0.294 —0.237  —0.419 0.109 —0.604”%0.096  —0.582"*0.458" 1

TE % % "RIRTE 0. 01 KPR FAE " » "RIRTE 0. 05 AP E M. A5 177y HBR 1 38 37 43 B8 05 14 0] A9 A0 LG &, 22 T AR R
B b 3 5% 43 TG P ) A HLOG 2R

Note:“ * * 7 indicates a significant difference at 0. 01 level;“ * ” indicates a significant difference at 0. 05 level, respectively. The top-
right of table showed the correlation analysis between soil nutrients with enzymes ability in rhizosphere soil, and bottom-left of table

showed the correlation analysis between soil nutrients with enzymes ability in non-rhizosphere soils, respectively.

F T M AR PR LM BUE R R A 3.2 AEMERENRER L IEEFEN N
WEFE R B A ] B A J7 2R AR B 1 19 MBC A1 TR E ORI T R RS S
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ST AW R A - AR, Wi P A B, b R R 3 52 BOK Ll
T REAETW AR ARPRRUEY WSS SRR, i A M TS R E &R, LI
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MRS T A UL A S T A 3R 20 CT AL s 1 D 8 50 3 0/ 1 78 A R, 2 B AR B - 35
PR R AT RE T B TR AL A B TR LU AR AR B L TSR A R A IEAR Y
BRICZAMR 2 H OB 0 A )RR 2 4 8 Y 57 e, 5 AR AR PR b A LE L 4% A BEAR R R A IR
3 SR B ol 2R W R AR, AR P - MIBC A REWE il S it Ak S 109 0 R 34 T e 5L X i
MBN 4 T A AR K P, A/ RPM Fl SM FARR W T KA LA 35X 28 55 0 90 A 85 A 3k
AL BRROAR PR i TR . XN TR RE S AR BRI b R 2 R
T - M A 3k 7 rPORE A BILJST B AR SR W D AR A7 A AT AR 2E 1 AR B 38 S0 B R
NP R ER MBS T TEENRME,  BmiEshs,

BT AR A TR RS AT B 5 T B 3R)Z & A 3 73 A AN ] Ak B T AR o - 438 - S I A4 T
Heh TR T KESRE TRAWAILR.RESSN  HL.RPM R SM Ak Bt 25 195 T AR PR L35 44k
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B IR AN RE B (2 HE T P BOAE W RE R NS Y AR LU LB R B G S T RS 2
e R RE MR MU TR A R R RO Y R K PR IRRE ) R T Y
JEIA T RE M AEK £ R B 5 R AL O S Bk Ml L A 28 WA R IS B R K ISR T R A Y
BIEREL R T AR T Z () i s e, kb TG RO AU S BE ), O A & 51 R I M R 4R
FAR TR HORDY o FERBK S R A T AN i TR AT IR TR L O B A
KBRS 2 — MR B E B RA RFn SROREIR. 320 1 A 4 A W B0 R A= )
BRI I ROR AR T RUCE IR R G S e AR MR B R U5 o R (R I R TR 2 Y
P T A 175 - SR A PN Y — B 23 A 9 7 A BT R R R
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Effects of Different Tillage Measures on Soil Microbial Biomass Enzyme
Activities and Nutrients in Rhizosphere Soil of the Loess Plateau

LIN Yue'?, HAO Jiaqi'*?

(1. College of Agronomy, Northwest A&F University,

» WANG Weiyu'? and FENG Yongzhong'**

Yangling Shaanxi 712100,China;2. Shaanxi Province Research

Center of Recycle Agricultural Engineering and Technology, Yangling Shaanxi 712100, China)

Abstract To explore the effect of tillage measures on carbon and nitrogen content, and microbial

characteristics in rhizosphere soil, four conservation tillage measures, including no-tillage (NT),
straw mulching (SM), plastic mulching (PM), and ridging and plastic mulching (RPM), were se-
lected as subjects in this study, while conventional tillage (CT) was used as a control. We determined
the microbial biomass, enzyme activity and nutrient content in rhizosphere and non-rhizosphere soil.
The results showed: (1) The rhizosphere soil had higher microbial biomass and soil enzyme activity
than non-rhizosphere soil, and conservation tillage treatments had the same tendency compared with
the control. In rhizosphere soil, the mass fraction of microbial biomass organic carbon increased by
51.78% in RPM and 24.62% in SM, and the enrichment rate of microbial biomass nitrogen reached
48.13% in RPM and 46.04% in SM; The enzyme activity of rhizosphere soil in NT, SM, RPM in-
creased by 113.35%, 113.10%, and 74. 75% , respectively (P <C0. 05).

Especially, RPM and SM had significant-

(2) The soil nutrient mass

{raction increased in four conservation tillage managements.
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ly higher nutrient mass fraction than the control CT, and the soil pH was effectively reduced. The to-
tal nitrogen, ammonium nitrogen, nitrate nitrogen and organic carbon in the rhizosphere soil were
higher than those in the non-rhizosphere soil, and each treatment showed enrichment to a certain ex-
tent. The RPM had the highest enrichment rate, 16. 9% for total nitrogen and 45. 06 % for nitrate ni-
trogen mass fraction, respectively. (3) The correlation between the indexes of rhizosphere soil was
higher than that of non-rhizosphere soil. There was a significant positive correlation between microbi-
al biomass and enzyme activity in rhizosphere soil. Both catalase and sucrase were correlated with soil
nutrients. with the exception of urease. In summary, in the Loess Plateau region, ridging and plastic
mulching is conducive to improving soil physical and chemical properties and improving soil biological
characteristics.

Key words Rhizosphere and non-rhizosphere; Soil microbial biomass; Soil enzyme activities; Soil nu-

trients; Loess Plateau region
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